Respiratory and upper airway responses to nasal obstruction in awake lambs and ewes.
The aims of this study were to compare the ability of awake newborn lambs and adult sheep to breathe orally when the nasal route was blocked and to determine the means by which it was accomplished. Chronic EMG electrodes (diaphragm, genioglossus, geniohyoid, posterior crico-arytenoid, digastric, thyroarytenoid) and fibre-optic catheters were implanted in 10 lambs and 4 ewes. Before each study soft tubes were fixed into the nostrils allowing rapid blockade of the nasal ventilatory pathway. During nasal blockade inspiratory upper airway dilator EMG activity increased. SaO2 fell until mouth opening occurred, then returned to near control values; oral breathing then ceased leading to desaturation again. In lambs and ewes there was significant hypoxia, hypercapnia and acidaemia. In lambs 2-14 days old, PO2 and pH fell to lower levels than in older lambs (15-30 days) or ewes and PCO2 rose more. In lambs PCO2 gradually increased during the period of obstruction. We conclude that maintenance of blood gas homeostasis in newborn lambs is more severely impaired by nasal obstruction than in older lambs or ewes, possibly due to an immaturity of neural mechanisms controlling the creation of an oral airway.